cAMP inhibits IP(3)-dependent Ca(2+) release by preferential activation of cGMP-primed PKG.
The singular effects and interplay of cAMP- and cGMP-dependent protein kinase (PKA and PKG) on Ca(2+) mobilization were examined in dispersed smooth muscle cells. In permeabilized muscle cells, exogenous cAMP and cGMP inhibited inositol 1,4,5-trisphosphate (IP(3))-induced Ca(2+) release and muscle contraction via PKA and PKG, respectively. A combination of cAMP and cGMP caused synergistic inhibition that was exclusively mediated by PKG and attenuated by PKA. In intact muscle cells, low concentrations (10 nM) of isoproterenol and sodium nitroprusside (SNP) inhibited agonist-induced, IP(3)-dependent Ca(2+) release and muscle contraction via PKA and PKG, respectively. A combination of isoproterenol and SNP increased PKA and PKG activities: the increase in PKA activity reflected inhibition of phosphodiesterase 3 activity by cGMP, whereas the increase in PKG activity reflected activation of cGMP-primed PKG by cAMP. Inhibition of Ca(2+) release and muscle contraction by the combination of isoproterenol and SNP was preferentially mediated by PKG. In light of studies showing that PKG phosphorylates the IP(3) receptor in intact and permeabilized muscle cells, whereas PKA phosphorylates the receptor in permeabilized cells only, the results imply that inhibition of IP(3)-induced Ca(2+) release is mediated exclusively by PKG. The effect of PKA on agonist-induced Ca(2+) release probably reflects inhibition of IP(3) formation.